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ABSTRACT: 

A method and the resulting product for isolating lightly doped silicon islands from each other and 
from a common substrate. The substrate is covered with a first heavily doped epi layer. The first 
layer is covered with a lightly doped second epi layer. A pair of spaced deep trenches are 
provided which extend from the top surface of the second layer, through the first layer and into 
the substrate. The interior walls of the trenches are lined with oxide. A pair of heavily doped 
reach-through diffusions extending from said top surface to the first layer is oriented 
perpendicularly to the deep trenches and fully extends between the trenches. The heavily doped 
reach-through diffusions and the contiguous first layer are removed by a single anisotropic 
etching step to yield silicon islands isolated by air except where the islands contact the oxide-lined 
deep trenches. The air Isolation preferably is partially replaced with other dielectric material. 



BEST AVAIUiLi COPY 



(19)B*B«*t^;f (JP) 



(12) ^ §i 4# t2t ^ (A) 



J^W¥7-7075 

(43)4i^B iPfS4 7^(1995)1^10B 



(SDIntCl" 




F I 




H 0 1 L 21/764 








27/12 


F 








9ie9-4M 


HO IL 


21/ 76 A 






mm^ m m^om ol (^ s h) 






(7i)msA 


390009531 










(22) mma 


6 ¥(1994) 3 HUB 












INTERNATIONAL BUS IN 


(31)SifetS±3g»^ 


0 3 7 8 5 5 




ESS MASCHINES CORPO 


(32)g5fea 


1993^^3^290 




RATI ON 




*S (US) 




7;»l«J*^«ai0504> Zla-a-ir^H 








T-^>^ (#«!;a:L) 






(72)|gl^« 










7plU*^*ai260K -a-a-^'ffljj^ 








^ytftjv H • w-^ 4 






(74) 


im± -^BB % (ii.2«) 











(57) [fiSIQ] 

■5. ® 1 )i©s?±«ffi 7 *^ e#r;fc«« h*-:/© 1 M(o 
lc^^bTilit^cl^i)^^6n, vvy=f-(r>'^\z%i£.\zWTS 




BEST AVAILABLE COPY 



(2: 

1 

iBH 1 ® ^ ST±ffis«(c#r;s. siHLfc i n<o^^ 

6* H-:/©» 2 xtr^'+s/ Y;P®*±fB« 1 S±k:jg 

±l2^21®±^ta)i5^B, ±E^lS*MT±i2»ffit 

±fBM/>'g^®rtstc«6i&7'fx>ys?gifi-r-&xs 
•r-sxet, 

±iaa®T©-hE«s H-:/®®i±E«fi H-y©<j 



#S¥7-70 75 

2 

s-tty. ^is#«:®a©i^Him 

g|f|fg!;S*±tE^aCjii!lDT-5X8$^ 
If «Jfi 6 S«©i|s^©&©iMi*S. 

8 } ±fB^ 1 Rt;s 2 ®g*j. ^n-t"nN* . 
«-rsxei. 

±Ey;v-:/©±E 1 ■p©±t)S-K^bv-u n ^Tgd 
xet. 

[fe§9©^tBi6Sii»] 

[000 1} 

• ^>-'r>->a.w-^ (SOI) ^^mi^Tn^xmm 

[0002] 

~7,^i^&-r^Ty^-i3y h • X->g^>i^;trj*tt, V- 
•J3>.:t>-'f >->a.k-5' (SOI) tt^g-^ttM* 

©;&j*T?»s. «l-«r;a:;5rife©«a^f±. !|#K:m*n«: >. 

3a^fe®iia!tsT»s. 

[0 0 0 3] ^^(f, Gregory N. Burton (r jc-g 19 8 
9ip 1 2 H 1 9 ifeB#WB4 8 8 8 3 0 0^. "S 
ubmersed Wall Isolation of Silicon Islands" H 

-tf>i^dts*2.aji*sfc7i'-fex-rsfc*fcxtf^ 

hW>9'tcl?5«Ufcxtf^+v-v;U^fflffi^l-* (K^b!^ 
©:/'>5/vt<t-pT) 3t«f-r^.B{tCtt. SiiinfcH© 

tciO. ^^S'Jgj^U ->Un>®&$»«*i^^^ic 
i^Str^fcfeic 5 •::5©X2/g^>5^l8*JM*snTi/> 
•5. K. D. Beyer 1991^10^23 0#. 

Mai|*»aiil«^« 7 8 1 4 2 9^. "Buried Air Dial 
ectriclsolatlon of Silicon Islands" feifc, hVy 

'ftfkmKJi':f^)v-J^m^-t^i:mz^'o. msn 

fc««©'»®lC7J^-feXLT;in§®»3l*<-*. Sit 

j«s:^^-r^%©Tfes, ^^t:j>«i^nit>'Ua>© 
s&j^fiE-r^fc*® 3 •:3®x>y ^>^fxe>oiB8*$ nr 

BEST AVAIUBLE COPY 



(3 

3 

[0004] 

[0 0 0 5J &S©TS8©«ia* 
[0 0 0 6] 10 

mmiMmt^Tztbo^m) ^^mmoma. «a© 

h^>5^©rtettfSKfl;i»^®*aiiiBjK-^Bt>n-5. m 

sic^fc^&ag H-T"© 1 n<D u -f^xjw-ih^sis 
&e^>j3>ii©sg2-tj**ia^t-«. #g©ii3^ a) 

Stt, ±^©gaH-:/- >'U3>®©}?*tJ;oT8i 

[0 0 0 7] mmi'-:f(D'pmmt^)~^7.)y-iu^m 
s:»ttiy^>i^xgiiaTiRD»*n-6. c© 

[0 0 0 8] 

[*iS«iJ] ->'J3>*«l(i, »SH 

(N* ) Xhr:J'4^i/-^JVH3<k±fi!l©feB!H-:?' 50 

(N- ) Xl!iS'^^->^;i/g4T?«*)n5. S«1©SI« 
Stt, 13 t©p-n^>SI^-&©J^t£{Cffll'i&nft:V>t 
Vi^JS^TaSTttJSV^o S3B> ^a^©SI««lRCf^ 
;^n«, «E©J;plc^^at®i:!S:5. illiUfcl5tt©x 

«© 1 i-SS:iiii<ac-r-&. & hU>^\t. xt:^^v^;w 
B4©±3iiii7*^&v xt;^'5*^'>vJHi3«ilST»lgl 

H4©±«H7t*IClSiK'(b!K;8lCj;oTgt>n§. S 49 
lsN4H9ttBfefc#>8©±Siii©g|5^>Sffi'5. h^>9^ 

©iRiSio. 1 iT3fe«Sfi, cvDKfl;'l!!»+-vyyi 

[0 0 0 91 *5gW©^2©!^tl:tt. 01©2-2©0 
2 ©SBd*»fffi0 1 H 3 ©spffiH*^ ^ tttj # D^T t n 

^. (n* ) ©u-g^;^Ji'-fa« 

14. 1 5IJ. S1©1 h^>5' (1 7) *^?,01©t> 

5i:3®M/>^ (6) ©^iiRilc^it{;;»!y;-&. 

4. 15«*&, xtf^':!^>'Y;V»l©±^B5*»&#t; 50 

-547- 



#^¥7-7 07 5 

4 

TSJIH-:/ (N* ) xtf^:^-j/^;i.©3fcS5jtt-rs. 
J;-^TU-9'X;l'— SJ^l 4, I5tt, ttJFB^wxtf^^ 

4 t}^^$ns^^iiu^c#-> >j 3 >ft©m 2 ^ 

^SrHjat^. ^S©m3Tj-&tt)l4©l[«-{::J;-3Tft 
[0 0 10] ±W(DWm.im(r)WRm-:fvX-7 ' Xi; 

f^^i^K^Ht^nso incctt), »m\z\mm.vtzn 

* «SH-:/««E14, 15. Ry:3*«X5^5">i^$n 
TI!tD»)i»n. 04. BI5©J;5fC, «[KN* J/Un^ 

*ttS«>TV>fcBll. @2©aS^M«l 4. 15. 3tC^ 

Si 6 am^. :/9Xv-x«>5^>i^fise3fe© 
tfjS©:*lsfeT±v>. *->uii>ft («fijjitfEg3©fti 

8) tt. M)SThU>?17. 6©K{b«S8fcS&K$ 

n, te©^-&ictt. ^m^m^^i 6icH*n^. ^©^^ 
^. Stt-?-ti-ensi.Mcs«i*»6i)-»sn-s. 

0. ^ftiim<*^©^|®f3:, fcf£l|Hl0SJ?Wx5/5'>i^ 

X 5HU-^5 H^©*'Jvtl«©m'&t>li-T?85i)-Ml;:3fc 
«sti« (S^&L) . c:n», ±ge©»«:/D-fex 

»«it&ftF«g©^<&}gfiE-rsfc8e>©igaMaxs 

©i^t>»J(tfT)&:t>nsii-&-C*-5. 

j;5;*;siaMaxg®H«(cj&^sn'5Ji-&ti. ^«$n 

[0 0 11] enTtc. *jsfiii5!iauTg3«-rs, 

(1) 5^fSbfc©sr*f ^¥^#g^3/yT?*oT. mi 

t. ±gSS±©l5ftK-7'©»2xtf^':^->'v;u^ 
t. ±IBS©^i^«fe&Eii^L. ±gB^2ffl©±«ffi*^ 

6±gHs 1 m-^mx±.w.mmzwn^. mm\^tz. i *f© 

t. ±|Bx'r-:/' h^>5^t©r^{c^^{c#i;T. ± 
eft©S2Tffe*lil«U. ±E»2Ji©±^Bi*^&±8B 

SlllLfcj^lUit©M/>5^i:*-&^. 

±Eav^hU'>^©IIBi)'&ltliT±a«SSSV\ ±E 

fi*tj:sm 1 e©it*icssn,»jE»fc-jt±es**»^ii 

(2) itBav^hk^^^i:. ±iegmy;±ffi*«t©ra 
0^mifi, ^Ms^?isi«ifeiiT*«snfc, (1) e 

(3) ±|Bg|««i)«*t. ;}?«Jj^'Jn 
X &CX4?'Jv*i6j5feS5'JV-7'©^?S:< tt>l':P©SI 
«#:s^tr. (2) mn<Di^mi^^yf^&?^. 

(4) ±|B^lRrX«2©P*t. ^n^ilN\ N-CH 

-:/$n&5/U3>Tfe^5, (1) iB«©#i»<*:g^5^::/' 

BEST AVAIUBLE COPY 



(4) 



7-70 75 



t)n;fc. (1) IB««D*S#5^s/P^-^*^. 

(6) «a©i|i»ff^y::^*^5#«#os«»si-r-s;^ 
^;p^s±iEmis±t}^iS"rsxst. ±1211 2 

#txfc, mm K-:/® 1 u -^7.)v-im^mm^ 

(7) ^€i^ss:±fa^st3iiip-r«.xigs:^i^. ±ia 
iS65iy;i'-:^*>&s«sn«, (6) ffi«©i|i»fli:®ft 

(8) ±E^iRia:ii2®i*i. ^n-^nN\ n-jch 

-7'Sn&5'Ua>Tf»*. (6) ffi«©i|i»«:©«0 

(9) ±my'^-:f- hi^y^^. myu^yt^su 



>Ta3XStS^tJ, (6) fB«©J|*i!l«:©ft©^>BI 
[0012] 

[0iB©fS^)i§iW] 

(Ell] *i6Micfflv»5n.&7-f->i/$nfcx^-:/ 
}t0ii^iit&«»i©«i]i&f@ii^ L&^^»nBBiT%-&. 

JO [02] 01©2-2*ffil«^ttfcgPi>»f®0-C*S. 
[03] 01, 02©5"y7'iW3g©5FlS0T*-5. 
[04] 0 1 Ic^*i6:-r5!i>». t»*©aSK-yffi«*tH 

[0 5] 0 2ic^t^fs*t. ai^Ufc«SH-:^jg«»t 
1 '>Ua>S« 

3 saK-:/ (N* ) xy^:^^v'-v';i/^ 

4 SSfiEH-P' (N- ) XT^^'^^^v'i';^ 
20 6. 1 7 xW'-y- M^>'5=- 

7 

8 im^<^ 

9 Si3N4S 

12, 13 cvDmm^^v-:/ 
14. 1 5 'j-5=^x;u-«« 

1 6 ^5. 




—548— 



BEST AVAIUBLE COPY 



(5) 



7-7075 







1& 






BEST AVAILABLE COPY 

—549— 



